[Effect of key-gene modification on uridine biosynthesis in Bacillus subtilis].
We studied several crucial factors influencing the uridine biosynthesis in Bacillus subtilis, including mutations of phosphoribosylpyrophosphate synthetase (PRPP synthetase) (prs) and carbamyl phosphate synthetase (pyrAA/pyrAB), and overexpression of heterologous 5'-nucleotidase (sdt1). According to the inferred allosteric sites, we introduced point mutation into coding sequences of prs and pyrAB. The mutated prs gene was integratedly expressed in the xylR locus of the chromosome and the pyrAB gene was modified in-situ. The sdt1 gene was overexpressed in the saB locus of the chromosome. The effect of the genetic modification on uridine biosynthesis was characterized by the analysis of uridine, cytidine and uracil in the fermentation broth. The mutations of Asn120Ser, Leu135Ile, Glu52Gly or Val312Ala on PRPP synthase resulted in an increase of uridine production by 67% and 96%, respectively. The mutations of Ser948Phe, Thr977Ala and Lys993Ile on carbamyl phosphate synthase resulted in a 182% increase of uridine yield to 6.97 g/L. The overexpression of heterologous 5'-nucleotidase resulted in a 17% increase of uridine yield to 8.16 g/L. The activity and regulation mechanism of PRPP synthase and carbamyl phosphate synthase was an important factor to limit the excessive synthesis of uridine. Asn120Ser and Leu135Ile mutations of PRPP synthase and Ser948Phe, Thr977Ala and Lys993Ile mutations of carbamyl phosphate synthase will facilitate the biosynthesis of uridine. The additional Glu52Gly and Val312Ala mutations of PRPP synthase were beneficial for uridine biosynthesis. The reaction from UMP to uridine also limited the biosynthesis of uridine in B. subtilis.